We describe the performance of a colorimetric reagent kit (Diagnostic Systems Laboratories, Inc., Webster, TX 77598) for measuring calcium directly in urine, serum, and ultrafiltered serum, and compare the results with those obtained withatomic absorptionspectrophotometry. The CV forwithinrun precision was 2.8 and 2.1% for urine and whole serum, respectively (n = 10 each). Between-run precision for urine, whole serum, and ultrafiltered serum was 1.9, 1.6, and 2.2%, respectively (n = 8 to 10). Analytical recovery of added calcium from three different urine and serum specimens, to which three different concentrations of calcium had been added, was 101.9 (SD 0.3)% for urine and 100.9 (SD 0.2)% for serum. Assay of 30 urine specimens, 15 ultrafiltered serums, and 20 whole serums by both the kit and atomic absorption spectrophotometry demonstrated correlation coefficients of 0.993, 0.828, and 0.751, respectively. Mg2, hemolysis, or lipemia does not interfere. Compared with atomic absorption spectrophotometry, the calcium kit procedure is rapid and simple.
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Rapid colorimetry of total serum calcium has recently become popular. Many methods have become available in which calcium is quantified after being complexed with a chromogenic agent (1-3). One of these agents, methylthymol blue, in alkaline medium rapidly and sensitively forms a highly specific blue complex with calcium that absorbs maximally at 610 nm; magnesium and iron are excluded from the reaction by complexing them with 8-hydroxyquinoline (8-quinolinol). This method forms the basis of a kit (Diagnostic Systems Laboratories, Inc., Webster, TX 77598) for the rapid determination of total calcium in serum. To our knowledge, no evaluation of the kit has been published. In addition, we wondered whether the kit could validly be used to measure urinary and ultrafiltrable serum calcium.
Here we present data on the precision, accuracy, linearity, and stability of the final color for calcium in serum, ultrafiltered serum, and urine, and compare the results with those obtained by atomic absorption spectrophotometry.
Materials and Methods
Kits for calcium determinations were provided by Diagnostic Systems Laboratories (cat. no. DSL 1600). The kit includes calcium standards of 50, 100, and 150 mgIL; the color reagent, methylthymol blue and 8-hydroxyquinoline in dilute HC1; and the base, a solution of ethanolamine. All Urine specimens were chosen without consciousbias from 24-h collections brought to the General Clinical Research Center, Dallas, TX. Serum samples were from patients being seen at the Mineral Metabolism Clinic for various disorders of calcium metabolism such as hypo-and hyperparathyroidism. We prepared ultrafiltered serum according to Hodgkinson and Knowles (4), using a 50000-Mr-cutoff "Centriflo" membrane cone (CF5OA; Amicon Corp., Danvera, MA 01923). Table 1 shows the results of studies of within-and between-run precision. Within-run precision was determined on one urine and one whole-serum sample, each assayed 10 times in the same run. To assess between-run precision, we assayed one urine specimen, one pooled serum specimen, and one pooled ultrafiltered serum specimen on eight or 10 separate occasions. Although the manufacturer suggests that urine be acidified to pH 4-6, we routinely use urine at pH 2 without seeing any interference. (This degree of acidification was required for other tests we routinely perform on these urines.) Urine preserved with thymol gave the same results as those obtained with atomic absorption spectrophotometry. Urinary Mg2, in concentrations up to 150 mg/L, did not interfere in the assay, nor did lipemia or hemolysis.
Results and Discussion
Because lanthanum is a common diluent for calcium samples to be assayed by atomic absorption spectrophotometry, we examined whether this substance might interfere in the kit procedure. Using the kit with a sample of lanthanum chloride (50 mgfL) in distilled water gave an absorbance of 0.042, corresponding to 10.6mg of calcium per liter. Thus La3 reacts with the complexing color reagent; moreover, the color developed is linearly related to calcium concentrations up to at least 100 mg/L.
The standard curve is linearly related to calcium concentration up to 200 mgfL (5 mmollL), above which it begins to flatten.
Therefore, samples with greater concentrations should be diluted before analysis.
We also read absorbance at 10 and 30 mm and 1,2, and5 h after the color reagent was added. Readings for urine, whole serum, and ultrafiltered serum were stable (<4% color loss) over the entire peried. In contrast, the standards 
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correlated closely with those obtained by atomic absorption spectrophotometry (Table 2 ). Figure 1 shows the plot of differences between values determined by the two methodologies vs the concentration measured with the kit.
In summary, we find this kit to be reliable for the rapid (5-mm) evaluation of calcium in 25 1zLof biological fluids. The quality of this assay depends in part on accurate sample delivery (microliter pipets) and an accurate spectrophotometar.
